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Effect of Oxidation Voltage on the Properties of Color Anodic Oxidation
Film of Titanium Alloy

XU Xiaomei, CHEN Tongcai', ZHANG Yuqing, WANG Chunxia, WU Guanghui
(Analysis and Testing Center, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: In order to study the effect of oxidation voltage on the color and performance of anodic oxide
film of titanium alloy, the anodic oxidation film was prepared using sulfuric acid-phosphoric acid
composite electrolyte system and single-pulse power supply under different oxidation voltages. The
changes of microscopic morphology of the oxide films were observed by the field emission scanning
electron microscope, the hardness, roughness and contact angle of the films were measured by micro-
hardness tester, surface roughness tester and contact angle measuring instrument, and the corrosion
resistance of each film was analyzed by electrochemical workstation. The results showed that the color
of oxide film was yellow at 45 V, purple at 50-60 V, light blue at 70 V and green at 75 V. When
the oxidation voltage was 65 V, the oxide film was blue, the roughness of the oxide film was
0.939 pm, the hardness was 361.6 HV,, the contact angle was 89.2 °, the corrosion current density
was 2.004x107 A-cm™, and the corrosion resistance was good.
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Fig.2 Morphology of the film under different

oxidation voltages
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Fig.4 Change curves of film roughness under different

oxidation voltages
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Fig.5 Effect of voltage on hardness of oxide film
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Tab.3 Self-corrosion potential and self-corrosion current density of oxide film at different voltages

EN 45 50 55 60 65 70 75
Eo/V ~0.3145 ~0.2883 ~0.2690 ~0.3148 -0.3119 -0.3972 -0.2908
Jo (Acem®) | 1.454x10° | 9.150x107 | 5.395x107 | 4328x107 | 2.004x107 | 2.035x107 | 6.013x10"




2022 4F6 J] B g 5 15 i H44 B W o WM 31D -5
=
o
<
S
=
E/V
6 AREFENBETEERRL L
Fig.6 Polarization curves of the films under different oxidation voltages
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Fig.7 Self-corrosion current density curves under different oxidation voltages
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